Introduction
The project objective is develop actuators that can be implemented in medical videoscopes. Those actuators are needed to realize optical functionalities like a focus function. Prior projects already investigated this topic. State of the art is the integration of actuators and the realization of a focus function in endoscopes with an outer diameter of 10 mm. Further progress is the implementation in smaller devices (5.4 mm). Smaller actuators are needed. Those actuators have to be optimized in design in order to produce sufficient forces.
Methods
The electromagnetic processes are being simulated with the FEM software COMSOL Multiphysics. The actuator dimensions are being optimized in an iterative process. Evaluation models are assembled. A test bench for the measurement of mN-forces and μm-displacements is used for the actuator tests.
Results
Manufacturing tolerances and position tolerances can cause radial forces. This results in high friction, abrasion and malfunction. High precision manufacturing and actuator assembling is very important. Considering this a final evaluation model is assembled. Testing proves a minimum operating life of more than 1.4 million switching cycles.
Conclusion
The implementation of actuators in medical videoscopes is necessary to realize optical functions. There are no suitable actuators available on the market. Thus a new actuator is developed in consideration of the special requirements in medical engineering. A minimized actuator is assembled and successfully tested. This actuator is designed for the realization a focus function in endoscopes with an outer diameter of 5.4 mm. 
